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10  PURPOSE 

This document contam guldelmes for the development of new wells a d  ptezometers at the Rocky Flats 
Envuonmmtal Technology Slte (RFETS) These procedures dm apply to the redevelopment of prc-exlstmg wells 
or piezometers by rcmovmg scdment or other built-up madenal The objcc&ve ofa completed well development 
activity is to provide groundwater mflow that is as physically and & m i i  repnsentauve as possible of the 
aquifer that is open to the well or piezometer 

2 0  SCOPE 

This document, whch supencdes puadwater SOP GW 02 a p p k  to all Rodry Mwntam Remtdraaon Scniccs 
(RMRS) personnel and subumuactors conductmg groundwatcr-rdatcd work at the RFETS 'Ilus document, which 
comtutes a Standard OperaanS proadun (SOP) dcscnbes accepabk methods for the development or re- 
development o f  wells and p-- d l e d  at RFETS 

3 0  REQUIREMENTS 

The followmg sechons ideMfy the pmotrnel @fi- and tqulpnent for the dcvclopncnt of wells and 
piezometers at RFETS 

Pnor to engagmg m well or piezometer achvlae~, personnel arc requd to have a complete understanding of the 
produres dcscnbcd withm thls and other related SOPS and m i v e  spec& trammg ngardmg these pmedures if 

n=CSSELlY 

3 2  Euuiment 

The followmg 1s a 1st of bas= cqrupnent typically requd when dsvelopmg wells OT piezometers Addmonal 
equipment may be n q u d  m-less typial applmons and wdl be Jpsctfied m the pw-specific work plan or 
Otherappropnate(hmlCnt 

"ng of PIlrge and 
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0 Electronic water level sounder (see SOP RMRS'OPS PRO 105 Water Level Measurements in Wells 

and Piezometers) 

Distilled or deionlzed water 
0 

0 

0 Organic vapor detector (OVD) 

Calculator 

0 Black water proof pens 

Field book and field forms 

Health and safety equipment and supplies 

4 0  INSTRUCTIONS 

Monitomg well development is the process bv which the well dnllmg fluids and mobile pamculates are removed 

fiom withm and adjacent to the newly mstalled wells and piezometers Thls process can also be used to remove 

sedunent or other built up matenal fiom an older well The objective of a completed well development activity is 

to provide groundwater mflow that is as physically and chemically representatwe as possible of the aquifer that is 

open to the piezometer or well 

4 1 DEVELOPMENT PROCEDURES 

4 1 1 Vew Wells and Piezometers 

Perform the development as soon as practical after well or piezometer mstallation but no sooner than 48 hours 

after groutmg and pad mstallation is completed These new wells and piezometers will be developed utilizmg 

low energy methods The equipment of choice for well development is an menial pump or bottom 

discharge/fillmg bailer Piezometers will be developed usmg either a small diameter Teflon@ or stamless steel 

bailer or a penstaltic pump High-energy methods such as submersible pumps surge blocks overpumpmg 

backwashmg and well jettmg will generally not be used due to the possibility of formation fmes cloggmg the 

well screen unless otherwise specified m the project work plan or sample and analysis plan 

New wells that are d l e d  m areas know to be contammated with organics (e g volaale organic compounds) or 

which cause a positwe readmg on the OVD will be checked for the presence of unmlscible layers pnor to well 

development The method for detecang these layers m monitomg wells is d~scussed m SOP RMRs/OPS 

PRO 105 Water Level Measurements m Wells and Piezometers If an unmlscible layer of 5 mm or greater has 

been detected m a newly mstalled well, well development procedures will not conbnue ut11 the RMRS project 

manager has been notified In the case where an unmlscible layer 1s not idennfied, a water level measurement will 

be taken accordmg to SOP RMRs/OPS PRO 105 Water Level Measurements m Wells and Piezometers and well 

development actlvitles will conbnue The water level measurement along with the total depth measurement will be 
used to detennme the volume of water ln the well casmg Well caslng calculat~om are presented m Subsecaon 
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4 I 1 I of this SOP 

For wells fonnation water and fines wll be evacuated by slowly lowenng and m m g  the lnertlal pump or bailer 

make throughout the water column The m d  pump may be placed msde a decontaminated 1 mch dlameter 

PVC pipe if the pump mtake cannot be lowered to the bottom of the well The PVC pipe will prevent the mertial 

pump tntake fiom bendmg pnor to reaching the deslred depth RMRS pasonntt wll dctumme whether an vIcRI(L1 

pump will be dedicated to a specific well based on v d i e d  organn: vapor dctcctm (OW) readmgs obtamed dunnp 

the dnllmg of the well OVD rrsdmgs arc dcscrii  m SOP FO 15, Photaouuatxm Deteetoft (PIDs) and Fitme 

Ionlang Daectors (FIDs) If a Mer s used for well deveiopmens n wdl be used wtth a mechanical ml equipped 

with a stamless steel Teflon@ coated CaMe Development equtpma# wltl be plocscted tioln the ground s\lrface 

with clear plastlc shectq Development qupment, mcludmg bukm and pum$s, will be decontammated b&im 

well development begmo and between well sites d g  to SOP RMRs/ops-pRO 127, Field I l ecammm 

operanons 

For Srmu dramstcr p m e t e r s  the fvrnnaaon water 8nd fines will be evacuated by slowly lowenng and mtng 

the perutaltlc pump mtake tubtng or barlcrtfvoughwtthe water column If a penrrrltlc pump IS used, it will be 

t3ted wah chemtcally m a  slllcon or equivalent type tubmg for the lncake and d-e lines If a k l e r  1s used 
for well development, it wdl be used wlth a mcchmcal reel equrppbd with a stadas steel Teflon@ coated cable 

Development equtpment Wlll be pltmcmi fnnn the ground sulf8lx wah ckar plastic sheetlng Development 

equipment, mcludmg Mers and pumps, wtll be decontammated before well development begm and between well 

sites accotdmg to SOP RMRSOPS-PRO 127, Field DecontamlngHn opaatlons 

4 1 1 1 Developncat Cntanrfof New Wetls 

Development shall paocs4d m the manner described hersln andcontmue unhlthc fWnwng are met. 

* -  
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C 4 mch mside diameter well 

0 64 gaL’ft x - (hear  ft of water) = gallons of water 

Graduated contamers will be used to measure the amount of water removed 

1 If the mitial water measurement (WLM) lndicates water is at a depth below the bottom of the screened 

mterval the well is considered technically dry for development purposes Most wells mstalled after 

1991 are constructed with a sump that is approximately 2 feet deep Piezometers that are less than 2 

mches m diameter will have sumps of that vary m length If a well is dry or technically dry it is 

recommended (but optional) that monthly water level measurements be taken for one year to check 

seasonal changes m the water table A well can be developed followmg a WLM which mdicates the well 

is not dry (water covertng all or a porhon of the screened mterval) 

2 When a well or piezometer dewaters dunng development, deionued (DI) or dlstllled water may be added 

to the well Pnor to the addinon of the water a recharge rate will be established usmg a 10 mmute 

recharge penod and extrapolated to a 30 mmute recharge penod If the recharge rate will allow for 

evacuatmg the total volume needed to complete five volumes withm 4 to 6 hours no water will be added 

If this condmon does not exist, the followmg procedure is recommended The volume(s) of water to be 

added, hemn known as screened mterval volume(s) is calculated usmg the mterval from the top of the 

screen to the bottom of the well (ID) When a well dewaters dunng development pnor to evacuatmg the 

mmmum five volumes the number of complete volumes evacuated will be counted and subtracted from 

the five volumes The number of volumes remammg will be calculated as screened mterval and those 

volumes of DI or distllled water will be added to the well 

An effecnve method for addmg the d~stllled or DI water is to add one screened mterval volume and begm 

pumpmg or b a h g  If usmg a pump located at the bottom of the well tnckle the remammg volumes m at 

the rate of pumpmg Thls will keep water flowmg across the entre screened mterval to clean it Keepmg 

the water level at the top of the screened mterval by mcklmg the remammg volumes mto the well 

mmimlzes the hydrostam head on the well This reduces water loss to the fonnanon Some fluid loss can 

be expected if any porhon of the sand pack IS dry (mtnevable water due to wetability of the sand) If the 

well is bemg developed by M m g ,  add one screened m m d  volume and bad down Conmue this 

process una1 all the needed volumes have been added and evacuated Any water loss expenenced should 

be noted on the well development form 

3 When a monitormg well or piezometer has an mud water column that covers only a pomon of the 

screened m m a l  but does not dewater pnor to evacuatmg the five m m u m  volumes no dlstllled or DI 

water wlll be added to the well 

(4011 9204109-520)(oPsPR0 106REVOX122) 9.) 
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4 When the mitlal water column IS p a t c r  than the hetght of the screened mterval but dewaters pnor to 

complenon of development, DI water will be added accordmg to procedures dcscnbcd m 2 above 

5 All wells that measure technically dry mitially will be bailed dry This procedure will remove or 
partially remove well construction water and the iirst monthly WLM will more accurately reflect any 

groundwater recharge 

A well or p w m e t c r  IS consicfcred suc#ssfully developed when conststent rnamuemm of pH tcmperatm, 

specific umductaucc snd turbldlty aIe recmdcd forthe final thns cmsecalve Gaslug voiumes evacuated hill 

the well Conrecutlve narfings an temperaaves wahrm 1OC pH rsadmIp w&m 0.2 una consea& 've 

conductlvny Idlugs Wldun 10 pgant of each other and fmnaane turbdlty uruts 0 Wlthtn 10 pcrcent 

lnstabriny IS related to lm1tatlons associated wlth the pausmg tadmtcpw, suc!l as trmited volume of puge 

watercombrnedwth amblent ouandprpge equlpinat ~ e x a m e s  It b expected that tius con- 

of each other The nqutrrment for temperaape stabilltetlan may be wmvd m cases when the reason for 

could exist at wells ham ks than ZOO0 ml m storage 'Ilus vanme8 must be documented wrth a full 
explanation on the Well D e v e l o p m ~ e l o p m e n t  tog (Fonn PRO 106A) 

If water was used dunng dnlhug, the total fluid added wdl be mcordd, and two tunes the flud lost m the 

borehole d m g  dnllmg will be recovemi m to tf# five well casmg vohnnes Mdlhond purgtng will 

be rcqumd Ir, after removing the rsqunad volume, tBe field psramets~ have not stabhzed. In &IS case, well 

development w l l  continue until field pclrsmeter stab~hzation e a c h d  

The sedunent m the well will be completely removed. The well wdl be ekkd for the accumulation of 

additmal sadrment oneweek after mtlal development Any a & t ~ d  sediment may be m o v e d  at the m e  

of measurement. 

In low-pklmg water-bcafmg fonmtlq Wd or DI wrtea may be nModuced pno the well to Eacllrtate 

developma~t. A volume of water equal to two mes the volume of dlsallcd water added to the well must be 
r e c o v c n d  from the well pnor to cmsmg development rctlvrttns (B padle). If thu IS not possibla, then a 

volume of water equal to lht  addtd to the well WIN be removed UMBm mgilt hours Any dcllnatrow fiom the 

removal ofthe ~ v o l ~ o f w r p s r v v l l l  be rccordddoo the w e l l d m d q m n ~ m e n t  log (Fonn 
PRO 106A) 
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equipment and procedures used for the development of new wells 

4 1 3- 1 Redevelopment Cntena for R e  Existmg Wells 

The critena to be followed for redevelopment of pre existmg wells will be 

0 The removal of sedunent mside the well 

0 If the accumulated sedunents cannot be removed the goal of redevelopment will be to obtam stable 

field parameters (I e consecunve measurements of temperatures that are withm 1°C pH readmgs 

withm 0 2 units and conducnvity w i b  10 percent) after removmg three well casmg volumes 

0 If the above results cannot be obtamed five well casmg volumes will be removed and redevelopment 

stopped 

5 0  DOCUMENTATION 

The followmg well development mformanon will be recorded on the Well Development and Samplmg Form 

(Form PRO 106A) for newly mstalled wells or redevelopment of preexisnng wells 

0 Well or piezometer I D and location survey coordmates 

0 Date(s) and tune of well development 

0 Well designahon 

0 Stahc water level fiom measunng pomt 

0 Total depth h m  measunng pomt 

0 Calculated well casmg volume 

0 

0 

Quantity of water lost dunng dnlllng (if applicable) 

Quannty of water added dunng development 

0 Depth h m  top of well casmg to top of sedunent mide well before and after development 

Developmentmethod 

(4011 9 2 0 - 0 1 0 9 - 9 2 0 ) 0  106REVOX12 23 91) 
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0 Field measurements of pH, specific conductance (SCX turbidity, and tempemure taken at full casmg 

volumes or more Grquently if desvrd 

0 Physical desmphon of moved water throughout development (color and odor) 

0 Quanmy of water removed (mcremcntal and total values) 

6.0 REFERENCES 

6 1  SOURCEREFERENCES 

The followmg ls a hst of refkenas rcvlewedpnor to the wntq of- pmadure 

A Cornuendwn of S a l  F hd&& EPA/54o/p-87Eool December 1987 

RCRA Factlitv I n v ~ n a t l o n  Gu 1 dan ce IntcmnFlnai May 1989 

EPA OSWER-99501 Septenrber1986 

62 INTERNAL,REFERENCE!3 

Related SOPS c m s - r e f d  by tha SOP are as follows 

0 

0 

0 

0 

0 

0 

0 

SOP RMRSOPS-PRO 118, Momtmmg Well and Pmmnetm Indhtm 

SOP RMRS/OPS-PRO 127, FicM Decuntamma&m Opentrons 

SOP RMRWOPS-PRO 128 Haadhug of Ryre and WehpmuU Watm 

SOP FO 15, Photomrution Dctcctm and Flame Iomzahon Debeaas 

SOP FO 16, F ~ t d  Radlologd Ma~smments 
SOP RMIWOPS-PRO 105, Watrr Level Mtsavrmentr m We& and PiearmaeaS 

SOP RMRS/OPS-PRO 108, Mcammmt of Gmmhtcr  FNM Parameters 
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PROJECT NAME DATE@) 
SAMPLE NUMBER SUBCONTRACTOR 
LOCATION CODE SAMPLE TEAM MEMBER 
GRID LOCATION MEMBER(S) 
WELL TYPE QAlQC BY 

DEVELOPMENT VOLUME CALCULATIONS Checked by (initials) 

DATUM TOP OF WELL CASING (TOWC) Purge Dates 
ID = Well Casing Inside Diameter = Untt Casing Volume ( 5  GAL or Z ML / Linear Foot) = (uv) 

OND) 
Measured Total Depth (MTD) + Probe End (Feet) = Total Depth (Feet) ( TD) 

TD WD = lnttial Water Column (Feet) ( IC) 

(QWA) 
( DV) 

Depth to Water (Feet) = 

uv x IC = M a l  Water Volume ( Z GAL or 1 ML ) ( 
Quantity of Water Added Dunng Development ( z GAL or 1 ML ) = 

:5x1v ) + ( 2  x QWA ) = Development Volume ( Z GAL or I ML ) = - -I---- 
If TD increases after first visit, recalculate IC IV and DV by using the initial W D  and the deepest TD 

Use this new DV to develop the well 

a 
2ND VISIT TD = Measured Total Depth (MTD) 
IC = TD wD-= IV = uv xlC = ( C G A L o r I M L )  
DV = ( 5 x  IV 

fD VISIT TD = Measured Total Depth (MTD) 
IC = TD wD-= IV= uv xlC = ( I G A L o r I M L )  
DV = ( 5  x IV 

+ Probe End (Feet) = Total Depth (Feet) 

) + ( 2  x QWA ) = Development Volume ( Z GAL or 5 ML ) = - ---- 
+ Probe End (Feet) = Total Depth (Feet) 

) + ( 2 x QWA ) = Development Volume ( 1 GAL or 1 ML ) = - 
Final MTD + Probe End = FinalTD 

Does the well dewater7 
Actual Developed Volume (1" Visit) = u n b  Actual Developed Volume Vistt) = Unlts 
Actual Developed Volume (Zm Visa) = UnIb Actual Developed Volume (4m Vun) = Unnt 
Total Developed Volume = Unnt 

I YES or 1 NO If Yes perfonn recharge rate calculation If no develop using DV 

RECHARGE RATE CALCULATIONS 
(Use the IC and TD comsponding to the d e e m  TD measured to date ) 

- 9 x IC - 90% of inltral water column 10 minute water  very start tune end time 
TD I 10 minute water depth x 3 =  ) = ER = Estimated 30 Minute Recharge 
9XlC 90% of inltral water column 

TD ( 10 minute water depth x 3 =  ) = ER = Estimated 30 Minute Recharge - 10 minute water recovery start tnne end time 9 x  IC 90% of innial water column 
TD (1 0 minute water depth x 3 =  ) = ER = Estimated 30 Minute Recharge 
9 x  IC - 90% of inlbsl water column 10 minute water recovery start t m  end time 

) = ER = Estimated 30 Minute Recharge 

- - end time 10 minute water recovery start t m  

- 
(1 0 minute water depth x 3 =  
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Side 2 of 2 FORM 106A 

LOCATION CODE 

SAMPLE TEAM MEMBERS 

- - 
Dwelopment Method - Type Used A Bahr ( 7 Teflon Q 0 SS ) Porntalk Pump 2 Other, 

DEVELOPMENT VOLUMES AND FIELD WATER QUALITY MEASUREMENTS 

pH Offscale J YES or 1 NO pH O?fscuk RIlckng * c)nckadby(-) 

If YES - At pH TdalAlki~hty* x l O =  ppn 


